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Death in the
line of duty...

A Summary of a NIOSH fire fighter fatality investigation

September 3, 2002

Volunteer Fire Fighter Killed and Career Chief Injured During

Residential House Fire - Tennessee

SUMMARY

OnMarch 1, 2002, a21-year-old male volunteer
firefighter (thevictim) died after becoming separated,
disoriented, andlost ashe, the Chief, and other fire
fightersweretrying to escapefromtheinterior of a
fully involved housefire. Twofirefighterseventudly
pulled thevictim out of thehouseinto thefront yard,
but he was unresponsive and not breathing. The
victim received cardiopulmonary resuscitation and
wastransported to thelocal hospital where hewas
pronounced dead on arrival. NIOSH investigators
concluded that, to minimize the risk of similar
occurrences, fire departments should

* ensure that Incident Command (IC)
conducts a complete size-up of theincident
before initiating fire fighting efforts, and
continually evaluates the risk versus gain
during operations at an incident.
Departments should also ensure that the
first officer or fire fighter inside evaluates
interior conditions and reports them
immediately to I ncident Command

Site of the Incidnet

ensure that adequate numbers of staff are
available to operate safely and effectively

ensure that a Rapid Intervention Team is
established and in position immediately
upon arrival

use evacuation signals when command
personnel decidethat all firefightersshould
be evacuated from a burning building or
other hazardous area

ensure that a separate Incident Safety
Officer, independent from the Incident
Commander, is appointed

ensure that team continuity is maintained

ensure that ventilation is closely
coordinated with the fire attack

instruct and train fire fighters on initiating
emergency traffic (Mayday-Mayday) when
they become lost, disoriented, or trapped

The FireFighter Fatality Investigation and Prevention
Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purpose of
the program isto determine factorsthat cause or contribute
to fire fighter deaths suffered in the line of duty.
Identification of causal and contributing factors enable
researchers and safety specialiststo develop strategies for
preventing future similar incidents. The program does not
seek to determine fault or place blame on fire departments
or individua fire fighters. To request additional copies of
this report (specify the case number shown in the shield
above), other fatality investigation reports, or further
information, visit the Program Website at
www.cdc.gov/niosh/firehome.html
or call toll free 1-800-35-NI OSH
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» ensure that backup lines are equal to or
larger than the initial attack lines

* ensurethat fire fighters are equipped with
a radio that does not bleed over, cause
interference, or lose communication under
field conditions

INTRODUCTION

OnMarch 1, 2002, a 21-year-old male volunteer
firefighter (thevictim) died after becoming separated,
disoriented, and lost ashe, the Chief, and other fire
fightersweretrying to escapefromtheinterior of a
fully involved housefire. OnMarch 4, 2002, the
U.S. Fire Administration (USFA) notified the
Nationd Ingtitutefor Occupationd Safety and Hedth
(NIOSH) of thisfatality. OnApril 8, 2002, asafety
and occupationa hedlth specidist and theteam leader
fromNIOSH’sFireFighter Fatdity Investigationand
Prevention Program investigated theincident. They
conducted interviewswith the Chief and theassstant
chief of the department and with the other officers
andfirefightersinvolvedinthisincident. NIOSH
investigatorsreviewed copies of the department’s
standard operating guidelines (SOGSs), pictures of
theincident, training recordsof thevictim, reports
completed by the Tennessee State Fire Marshal’s
Office, and the death certificate.

The combination fire department has 30 uniformed
personnel (9 career and 21 volunteer), and servesa
popul ation of gpproximatdy 7,760inan areaof about
3.5sguaremiles. The21-year-old victim had been
avolunteer firefighter for atotal of 3years, 6 months
of whichwerewith thisdepartment. The State has
no training requirements before afire fighter is
permitted to participateinastructurefire. However,
the department requires 79 hours of basicand live
firetraining beforeany firefighter can participatein
interior firefighting operations. Also, thedepartment
requiresaminimum of 12 hoursof Safety and Fire

Department Orientation, and aminimum of 4 hours
of additional training per month. Thevictim had
successfully compl eted the departmentd orientation
requirements. Thisorientation coversequipment
familiarization and location aswell ashoseloadsand
operations. Before becoming avolunteer with this
department, the victim compl eted a Self-Contained
Breathing Apparatus (SCBA) Search and Rescue
Course, 79 hoursof Basic/LiveFirefighting, and 16
hours of Incident Command System training, in
addition to other miscellaneoustraining.

Structure. Thesingle-story residence was of wood-
frame congtruction and had a partial basement. The
roof was constructed of plywood sheeting covered
with asphat shingles, and theexterior wallswere of
wood covered withvinyl sding. Themainfloor and
the partial basement consisted of approximately
2,064 squarefeet. Theattic, used for storage, was
being renovated at the time of theincident. The
dwelling had two exterior doors, adoor inthefront
(A-Side) and adliding glass door in the back (C-
Side)(seeFigure).

Weather. Thetemperaturewas53.6°Fwithawind
gpeed of 8.1 mph ontheday and timeof theincident.

INVESTIGATION

On March 1, 2002, a 21-year-old male volunteer
firefighter (thevictim) died after becoming separated,
disoriented, andlost ashe, the Chief, and other fire
fightersweretrying to escapefromtheinterior of a
fully involved housefire. On March 1, 2002, at about
1508 hours, Central Dispatch received atelephone
call of apotential housefire. Thefiredepartment
fireinspector, who had just cleared the scene of a
motor vehicle incident and was in the area, saw
smoke coming from the residence as Central

Dispatchwasdispatchingthecdl. Firstonthescene,

he reported smoke showing on the B-Side of the
residence. Next to arrivewasaprobationary fire
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fighter inhisprivately owned vehicle(POV). At 1510
hours, Engine 6 arrived with adriver/operator and
firefighter. Shortly theregfter, the Chief and assstant
chief arrived, and theass stant chief assumed incident
command (IC) and called for asecond darm. Fire
fightersconnected a 5-inch supply lineto Engine 6
and stretched a1 3/4-inch hoselineto thefront door
and a1 3/4-inch hoseline to the D-Side. At this
time, thevictim arrived from hisworkplaceinaCity
vehicle, and heand the Chief entered the houseand
joined the probationary firefighter and thefirefighter
from Engine 6 in conducting a primary search.
Finding no occupants, the Chief and thevictimexited
the house and retrieved the 1 3/4-inch hoseline at
thefront door for aninterior attack. Whenthe Chief
and victim reentered the house, thefireinspector and
the | C placed apositive pressure ventilation fan at
thefront door. ThelCthen conducted awak-around
of thestructureand broke out adiding glassdoor on
theC-Sidetoassst withventilation. Asthel Cwaked
back totheA-Side, hemet the Chief and thevictim,
who had just exited thehouse (firewasnhow showing
from the eaves on the B- and C-Sides). At 1517
hours, Engine4 arrived with aLieutenant driving,
andfirefighterspulled al2inch backup linefrom
the Engineto thefront door.

TheChief, aLieutenant, and thevictim reentered the
house and continued theinterior attack withthe 1 3/
4-inch preconnect line. Making no progressonthe
fully involved firein the bedroom (Figure), thefire
fighter from Engine 6 wasordered to bringinthe 1
Y>-inch backup linefrom Engine4. Whilethefire
fighter used the 1 ¥~inchline, thevictim and Chief
usedthe 1 3/4-inch hosdlinetofight thefire; however,
their effortshad little effect in knocking down the
fire. Atabout 1523 hours, the booster tank on Engine
4 ran dry, and the 1 ¥2-inch line lost pressure.
Following the Chief’ sorders, thefirefighter dropped
thelineand brought acharged 1 3/4-inchlineinto
theinterior to continuefirefighting. Severd minutes

passed and conditions worsened. Fire was now
showing from the eaves on all four sides of the
residence.

At about 1533 hours, the | C saw fireventing through
theroof onthe B-Sideandrolling into theA-Side
front room. Using hisradio, heordered theinterior
teamsto exit the building. About 1 minute passed,
and the1C transmitted another radio order: “Come
out of there now!” Note: During the entire time
that radio communications were being made,
many of the IC’s transmissions were not being
received. Other radio operators reported static
and garbled transmissions. Central Dispatch
contacted the | C several times, alerting himthat
hisradio transmissionswere breaking up and not
being fully received. At about the sametime, the
interior firefighter’'sSCBA low-air darm sounded,
and he told the Chief he had to exit. Asinterior
conditions deteriorated further, the Chief madea
decisionto evacuatethe structure. Thefirefighter
departed first, followed by the Lieutenant, thenthe
Chief, andlastly, thevictim. Thefirefighter went to
the front yard to change his air bottle, and the
Lieutenant went to the street whereheremoved his
SCBA and bunker coat. The Chief madeittothe
front door and collgpsed. Thel C saw himand hel ped
drag himinto the street where hewas administered
first aid for the burnshe had received to hishands
and left arm. At thistime (about 1535 hours), a
personal accountability report wastaken and the
victimwasdetermined to bemissng.

Thestructurenow fully involved, firefightersused the
deck gunfrom Engine6totry to control thefire. At
goproximately 1553 hours, firefighterssaw thevictim
lying onthefloor of thefront room (Figure) about Sfeet
fromthefront door. After two attempts, firefighters
grabbed thevictim by hisSCBA strapsand dragged
himintothefront yard. Hewasnot breethingandwas
unresponsive. He received cardiopulmonary
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resuscitation and then wastransported to thelocal
hospital where hewas pronounced dead on arrival.

CAUSE OFDEATH

The medical examiner reported the cause of death
as due to asphyxiation. The victim’s
carboxyhemoglobinlevel waslisted at 31.8%.

RECOMMENDATIONSAND DISCUSSION
Recommendation #1: Fire departments should
ensure that Incident Command (I1C) conducts
a complete size-up of the incident before
initiating fire fighting efforts, and continually
evaluatestherisk versusgain during operations
at an incident. Departmentsshould also ensure
that the first officer or fire fighter inside
evaluates interior conditions and reports them
immediately to Incident Command. 2

Discusson: Oneof themost important Size-up duties
of thefirst arriving officersislocating thefireand
determining itsseverity. Thisinformation laysthe
foundation for theentire operation. It determines
the number of fire fighters and the amount of
gpparatusand equi pment needed to control theblaze,
assstsin determining themost effective point of fire
extinguishment attack, and providesinformationfor
themogt effectivemethod of venting heet and smoke.
A proper size-up beginsfromthemoment thedarm
isreceived, and it continuesuntil thefireisunder
control. Theinitia size-up conducted by thefirst-
arriving officer allows the officer to make an
assessment of the conditions, allowing theresulting
decisions to be proactive as opposed to reactive.
The following general factors are important
considerations: (1) occupancy typeinvolved; (2)
smoke conditions; (3) type of construction; (4) age
of structure; (5) exposures; and (6) time
congderationssuch astimeof incident, timefirewas
burning before arrival, timefirewas burning after
arrival, and typeof attack. Interior Size-upisjust as

important asexterior sze-up. Thefirst officer or fire
fighter inside the structure should eval uateinterior
conditionsand report themto the IC immediately.
Sincethel Cisstaged a the command post (outside),
theinterior conditions should be communicated as
soon as possible and on aregular basis. Interior
conditionscould changethel C'sstrategy or tactics.
Therefore, itisimportant for thel C toimmediately
obtainthistypeof informationto he p meketheproper
decisions. Inthisinstance, athorough exterior and
interior Sze-upmay haverevededfireextensonfrom
the bedroom into the attic and kitchen areas.
Communicating thechanginginterior conditionsmay
have hel pedidentify thedeteriorating conditions. The
additional information may have helped in the
decison-making processand thedevel opment of an
effective attack plan which may have included a
defensveattack.

Recommendation #2: Fire departments should
ensure that adequate numbers of staff are
available to operate safely and effectively.!?

Discussion: NFPA 1720 recommends that an
occupationa safety and hedlth program beprovided
toform thebasisof protecting the health and safety
of fire fighters in accordance with NFPA 1500,
Standard on Fire Department Occupational Safety
and Health Program.

As stated in NFPA 1500 (A.6.4.1.1) “ It is
recommended that a minimum acceptable fire
company staffing level should be four members
responding on or arriving with each engineand each
ladder company responding to any typeof fire. The
minimum acceptabl e staffing level for companies
responding in high-risk areasshould befivemembers
responding or arriving with eech enginecompany and
sx membersresponding or arriving with each ladder
company. These recommendations are based on
experience derived from actua firesand in-depth
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fire simulations and are the result of critical and
objective eva uation of fire company effectiveness.
These studies indicate significant reductions in
performance and safety where crews have fewer
membersthan theaboverecommendations. Overal,
five member crewswerefound to provideamore
coordinated approach for search and rescueandfire
suppression tasks.”

Recommendation #3: Fire departments should
ensure that a Rapid Intervention Team is
established and in position immediately upon
arrival.

Discusson: A Rapid Intervention Team (RIT) should
respond to every mgor fire. Theteam should report
totheofficerin command and remain a thecommeand
post until aninterventionisrequired to rescueafire
fighter(s) or civilians. TheRIT should haveall tools
necessary to completethejob—e.g., asearchrope,
first-aid kit, and aresuscitator to usein caseafire
fighter needsassistance. Many firefighterswhodie
fromamokeinhdation, fromaflashover, or frombeang
caught or trapped by fireactually become disoriented
first. They arelostinsmokeandtheir SCBASsrun
out of air, or they cannot find their way out through
thesmoke, becometrapped, and then fireor smoke
killsthem. Theprimary contributing factor, however,
isdisorientation. TheRIT will beordered by thelC
to complete any emergency search or rescue. This
will provide the suppression companies an
opportunity to regroup and takearoll call instead of
performing rescueoperations. WhentheRIT enters
to perform a search-and-rescue, they should have
full cylinders on their SCBAs and be physically
prepared. WhenaRIT teamisusedinanemergency
Situation, another RIT team should be put into place
incasean additiond emergency Stuaionarises. This
additional RIT team should be comprised of fresh,
wdl-restedfirefighters.

Recommendation #4: Fire departments should
use evacuation signals when command
personnel decide that all fire fighters should
be evacuated from a burning building or other
hazardous area.®

Discussion: Evacuation signals are used when
command personnd decidethat dl firefightersshould
be evacuated from a burning building or other
hazardousareabecause conditionshave deteriorated
beyond the point of reasonablesafety. All firefighters
should befamiliar with their department’ smethod of
sounding an evacuation signal. Thereare several
waysthiscommunication canbedone. Thetwo most
common methods are to (1) broadcast a radio
message ordering al firefightersto evacuate, and
(2) to sound an audible warning device on the
apparatusat thefire scenefor an extended period of
time. Themessage should bebroadcast severd times
tomakesureadl firefightershear it.

Recommendation #5: Fire departments should
ensure that a separate I ncident Safety Officer,
independent from the I ncident Commander, is
appointed.t46

Discussion: According to NFPA 1561, paragraph
4-1.1, “thelncident Commander shdl beresponsible
for the overall coordination and direction of all
activitiesat anincident.” Thisshal includeoverall
responsibility for the safety and hedlth of al personne
and for other personsoperating within theincident
management sysem. Whilethelncident Commander
(IC) isin overall command at the scene, certain
functions must be delegated to ensure adequate
scene management isaccomplished. Accordingto
NFPA 1500, paragraph 6-1.3, “asincidentsesca ate
inszeand complexity, theincident commander shall
dividetheincdentintotecticd-levd management units
and assign anincident safety officer to assessthe
incident scenefor hazards or potential hazards.”
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Theincident safety officer (1SO), by definitionis*an
individua appointed to respondto or assigned at an
incident sceneby theincident commander to perform
the duties and responsibilities specified in this
gandard. Thisindividud canbethehedth and safety
officer or it can beaseparatefunction.” According
to NFPA 1521, paragraph 2-1.4.1, “an incident
safety officer shal be gppointed when activities, Size,
or need occurs.” Each of these guidelines
complements each other and indicates that the
Incident Commander isinoveral command at the
scene, but oversght of dl operationsisdifficult. The
| C can be ass sted in managing on-scenefirefighter
hedlth and safety by delegating thefunction of safety
and health oversight tothe | SO.

Recommendation #6: Fire departments should
ensure that team continuity is maintained.”

Discussion: Eachfirefighter should beassignedtoa
team of two or moreand given specific assgnments
to help reducethechanceof injuries. Team continuity
reliesonknowing whoison your team, knowing the
team |leader, stayingwithinvisual contect at al times
(if visibility isobscured, then teams should remain
within touch or voice distance of each other),
communicating needs and observationsto theteam
leader, rotating to rehabilitation and saging asateam,
and watching your team members(practiceastrong
“buddy-care” approach). Thesekey factorshelpto
reducetherisksinvolvedinfirefighting operations
by providing personnel with the added safety net of
fellow team members.

Recommendation #7: Firedepartmentsshould
ensure that ventilation is closely coordinated
with the fire attack. &

Discussion: Chapter 10 of the Essentials of Fire
Fighting, 4" edition, statesthat “ ventilation must
be closely coordinated with fire attack. When a

ventilation opening ismadeinthe upper portion of a
building (vertical ventilation), a chimney effect
(drawingair currentsfromthroughout the buildingin
the direction of the opening) occurs.” However,
window and door ventilation (horizonta ventilation)
should be coordinated with fireextinguishment. Only
after acharged hoselineisin place and ready for
extinguishment isventilation of windowsand doors
mogt effective. Ventilationisnecessary toimprovea
fireenvironment so that firefighterscan approach a
firewithahosdlinefor extinguishment. Additionaly,
smoke, heat, and gases should be vented abovethe
firetominimize conditionsnecessary for aflashover.
This should be completed as soon as possible.
Incident Command should determineif ventilationis
needed and where. Thetypeof ventilation should be
determined based on eval uation of the structureand
conditionsonarriva. Ventilation decis onsshould be
apart of theinitia size-up.

Recommendation #8: Firedepartmentsshould
instruct and train fire fighters on initiating
emergency traffic (Mayday-Mayday) when they
become lost, disoriented, or trapped. °

Discussion: Assoon asfirefightersbecomelost or
disoriented, trapped or unsuccessful at finding their
way out of ahazardous situation (e.g., interior of
gructurefire), they must recognizethet fact andinitiate
emergency traffic. They should manually activate
their persona aarm safety system (PASS) device
and announce“Mayday-Mayday” over theradio.
A “Mayday-Mayday” call will receivethe highest
communications priority from Central Dispatch,
Incident Command, and al other units. The sooner
Incident CommandisnotifiedandaRIT isactivated,
thegrester thechanceof thefirefighter being rescued.
Firefightersshouldinitiate emergency trafficwhile
they arestill capableand not wait until they aretoo
weak or low onair tocall for help. Note: Thevictim
was equipped with a working radio, and a
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personal alert safety system (PASS) device was
integrated into his self-contained breathing
apparatus. The PASS device had activated,;
however, the victim was partially lying on the
device, which muffled its alarm.

Recommendation #9: Fire departments should
ensurethat backuplinesareequal to or greater
than the initial attack lines. 1°

Discussion: Backup linesare needed to protect the
crew ontheinitid attack lineandto provideadditiond

flow if needed. Giventhat asingle 1 3/4-inch hose
lineissufficient for most resdentid fires(intermsof

rate of flow), the backup hoseline is additional

insurance. Inlarger-areafires, the backup hoseline
again provides insurance against rate-of-flow
miscal culation and providesadditiond protectionfor
retreating firefighters. Backup lines should be at
least aslargeastheinitia attack line. If the attack
was begun with a 1 3/4-inch hoseline, then the
backup hosdline should beal 3/4-inch, 2-inch, or a
2Y~inchline. Although backup linescan beusedto
augment theinitial attack, the defined purpose of a
backup hosdineisto provideflow inadditiontowhat
isneeded to extinguish thefire.

Recommendation #10: Firedepartmentsshould
ensure that fire fighters are equipped with a
radio that does not bleed over, cause
interference, or lose communication under field
conditions.!

Discussion: Radio communicationisoneof themaost
important functionsonthefireground. When Stuations
ariseonthefireground, radio transmissionsneed to
be clear and timely. Radiosneed to bereliable, in
good working condition, fully charged, ready touse,
and free of any interference or bleedover. Fire
departments should also takeinto consideration the
frequency onwhichtheradio communication system

will operate. The National Fire Protection
Association (NFPA) recommendsthat frequency
bands should be separated by 15 kHz inthe VHF
high band. The separationinthefrequenciesisto
avoid possibleinterference.
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